Based upon a hedonic regression analysis of home sales in the City of South Lake Tahoe, California between 2011 and 2016, a vacation home rental (VHR) with average occupancy sells for 8.5% more than a similar non-VHR. The overall net effect on value of home sales from the presence of neighboring VHRs is negative, but positive for owners of VHRs. A planning prescription from this finding is the desirability of levying of an additional tax on the rental income earned by the owner of a VHR that if appropriately used, could mitigate the negative price effect found for non-VHR homeowners.
Introduction
Overnight visitors to resort communities exhibit an increasing propensity to choose alternatives to traditional lodging and often desire to stay in a vacation home rental (VHR) located in a residential neighborhood. Before the now prevalent "sharing economy," the effort involved in advertising and managing a VHR meant a significant additional cost to the homeowner of retaining a management company. States and world. Planners are interested in knowing whether they should embrace or discourage this change.
The rise in VHR use has resulted in many of the year-round residents of vacation communities complaining of an undesirable change in the "character" of their neighborhood they believe attributable to occurrences like greater noise, trash, and parking from transient visitors without a long-term stake in where staying. Furthermore, since vacation communities rely on a labor force of service-based workers earning less than stellar pay, many believe the rise of VHRs to be at least a partial cause of housing affordability concerns faced by such workers. A VHR, after all, represents one less home available for year-round residents for purchase or long-term rental. Interestingly, there is very little previous empirical research on the influence of VHRs in a vacation community on the market value of its homes.
The City of South Lake Tahoe (SLT), California offers an appropriate source of data to examine the now contentious issue of whether the increased presence of vacation home rentals is something that permanent residents of a tourist-based jurisdiction should embrace as an entrepreneurial activity that benefits its property owners, or something that local policymakers should control through regulation. I perform this examination through a hedonic regression analysis of SLT's recent home sales prices that specifically teases out the effects of operating as a VHR, and varying proximity to other VHRs, on selling price. To better place this analysis within the broader framework of previous empirical studies on this issue, the next section contains a literature review that focuses on empirical studies that identify the impacts of shortterm rentals on per capita spending, economic growth, and home prices in the neighborhood and/or community where they exist. The third section provides a summary of the appropriateness of using hedonic regression analysis, and the data needed to complete it. While section four offers the results of the hedonic regression analysis, and section five suggests its possible policy implications.
Literature Review

Benefits and Costs of VHRs to a Community
The presence of VHRs in a jurisdiction and/or neighborhood is controversial because they generate both benefits and costs to the residents living there. An Economic & Planning Systems (EPS, 2015) report for Sonoma County, California, describes the following as possible benefits of VHRs to a county: (1) greater tourism and the subsequent economic and fiscal benefits this can bring, (2) additional income for hosts of VHRs, and (3) an extension of economic benefits of tourism to neighborhoods previously not experiencing it. On the cost side, the report mentions the possibility of greater VHRs: (1) causing a shift of limited housing away from full-time residents, (2) encouraging long-term tenant evictions if landlords conclude greater profit to be had through VHRs, (3) greater likelihood of the violation of local zoning and other ordinances meant to preserve the character of a neighborhood, (4) increased nuisances to neighbors by visitors not as vested in the neighborhood, and (5) loss of full-time population in neighborhoods; therefore, reducing the number of households required for a local elementary school, volunteer fire service, and other community groups.
In examining the "misuse" of VHRs in Berlin (Germany), Schafer and Braun (2016) study the cost that such imposes upon the traditional hotel industry through lost overnight stays, and upon permanent residents through a loss in conventional housing and higher rents. They identify misuse as the owners of apartments turning them into permanent VHRs. Nonetheless, Schafer and Braun point out that this misuse also generates the benefit of a "new form of urban tourism"
at lower prices to tourists for a more "authentic experience of being more embedded in the ` 4 everyday life of neighborhoods" (p. 289). Flognfeldt and Tjorve (2013) make similar points regarding the shift from hotels and lodges in Scandinavian mountain resort communities, to what they refer to as "second-home villages," where VHRs dominate entire neighborhoods. They recommend against government attempting to protect the traditional accommodation industry from VHRs. Instead, resort towns should nurture the further development of second-home villages within their boundaries due to the new opportunities they offer. Kasturi and Loudat (2014) catalogue the benefits and costs of VHRs on a neighborhood or a jurisdiction in terms of the economic concept of market externalities. In their study of the influence of transient vacation rentals in Maui County (Hawaii), they identify the negative externalities of these as: (1) destroying the residential character of neighborhoods, (2) introducing a constant flow of strangers into a neighborhood, (3) reducing the availability of long-term rental housing and raising rents, and (4) infringing upon the property rights of neighbors. Wang et al. (1991) characterize these negative externalities as arising from a proprietor potentially maintaining their residential VHR at a lower rate than a residential owneroccupant, and occupants of the VHR exhibiting a lower commitment to the quality of the neighborhood's long-term living environment. Kasturi and Loudat (2014) further point out the positive externalities of VHRs that occur through a promotion of tourism that can improvement a jurisdiction's quality of life, which happens through induced investments resulting in additional employment and income for permanent residents. Scanlon, Sagor, and Whitehead (2014) , in their analysis of the economic impact of holiday rentals (VHRs) in the United Kingdom, make the crucial point that their induced effect on local employment and income should only count the contribution of tourists ` 5 who would not have visited, or would have stayed for a shorter time, without the option to stay in a VHR.
In thinking about the external influences that VHRs contribute to a neighborhood or jurisdiction, it is useful to consider the classification system for "tourism externalities on residents" that Meleddu (2014) and Brandano (2014) categorize in the forms listed in Table 1 . These fall into the forms of "economic," "environmental," and "sociocultural." Such externalities can be either positive or negative. I disagree with Meleddu's classifications concerning the placement of increased price of land and housing as an exclusively negative economic externality, and increases in local revenues as an exclusively positive impact of potential economic externalities generated by VHRs. Increases in the local price of land and housing can hurt long-term residents who do not own their residence, as it drives higher rents. This increase, however, also benefits residents who own their residence as they experience an increase in asset value. In addition, it is not definitive that an increase in VHRs that generates an increase in tourism necessarily improves a jurisdiction's fiscal situation. This depends entirely on whether the increased tax dollars from tourism exceed the increased local government expenditures necessary to accommodate the additional tourists.
Previous studies also examine the influence of VHRs on a jurisdiction's fiscal situation. Fritz (1982) looks at the effect of vacation home development on the local finances of 240
Vermont towns dominated by winter ski tourism. He tries to understand the effect of the causal variable of "vacation home percent of town property tax base" on the dependent variable of "rate of total residential property taxes paid per total residential market value." His finding of a greater number of vacation homes in a town's property tax base driving an increase in rates of effective residential property taxation in smaller towns (less than a thousand population), and ` 6 having no effect in larger towns (between 1,000 and 38,000 population), is of interest even though vacation homes are not necessarily VHRs. Hadsell and Colarusso (2009) Finally, Anderson (2006) examines the influence of the causal variable "concentration of vacation homes" in the local tax base of Minnesota communities on the dependent variable of "percapita local spending." He tests the hypothesis that vacation homes reduce the actual cost of greater public spending in a community because they pay property taxes at the same rate as a non-vacation home, but very likely possess part-time residents who consume fewer local public services. His results suggest that a one percent increase in the concentration of vacation homes in local tax base is associated with a 1.5 percent increase in per-capita spending. Increased income and standard of living.
Improved infrastructure and public transit.
Improved local tax revenues and/or government expenditures.
Increased shopping alternatives.
(f) Increased prices and goods/services shortages.
Increased price of land and housing.
Environmental
Greater preservation of natural environment that draws tourists.
Improved park/recreation opportunities.
Increased air, water, noise, and litter pollution.
Disruption of natural habitat through building.
Congestion.
Sociocultural
Greater protection of quality of life.
Greater preservation of identity of resident native population.
Greater preservation of historical buildings.
(I Increased crime, prostitution, alcohol and drug abuse. Scanlon, Sagor, and Whitehead (2014) attempt a similar economic impact analysis of "holiday rentals" (VHRs) for the entire United Kingdom that resulted in what they termed a "gross economic impact" of about 4.5 billion euros from the income earned by holiday rental owners and spent by holiday rental clients. This also resulted in a gross increase of about 100,000 new jobs.
However, they go further than the economic impact study for Maui, and rely upon surveys that asked holiday rental occupants if they would have traveled to the UK at all if VHRs did not exist (and they would have had to stay in a traditional hotel), or if they would have cut their stay shorter. This resulted in "net economic impact" calculations (which attempted to account for travel activity induced only by the presence of VHRs) of about 2.3 billion euros and 30,000 to ` 9 50,000 new jobs. These net economic impacts being about half that of the gross economic impacts calculated.
Effect of VHRs on Neighboring Residential Properties
Hedonic regression analysis allows one to analyze a sample of data based on recent home sales as the unit of analysis, and calculate the independent contribution that each characteristic of home offers to its selling price. This provides an objective answer to whether the proximity of VHRs raises or reduces the market value of a home, and by how much. If the possible negative externalities of VHRs (generating greater noise, greater traffic, and less upkeep) dominate, then their detected effect in a hedonic regression of home values is negative. Lafferty and Frech (1978) present an early example of hedonic regression analysis that teases out the influence of different local land uses on the median value of homes in 40 different
Boston area communities. They attempt to discern the externalities of surrounding land use at the citywide and neighborhood levels by including in their hedonic regression analysis both the proportions of city land devoted to different forms of land use (multi-family, commercial, industrial, institutional, and vacant/agricultural) and the dispersions of these land uses across the entire city. After controlling for other characteristics expected to influence median home value, they find the greater the fraction of city land devoted to multi-family apartments (or the closest approximation to VHR) use, the higher the median home value in city. While the dispersion of land devoted to multi-family use across a city's neighborhood exerted no discernable influence on the city's median home value. They believe that the greater presence of multiple-family land uses in a city generates citywide positive fiscal externalities that overcome any negative externalities, while the degree of the concentration of apartments in a city's neighborhoods results in zero net impacts because such concentration offers both positive and negative effects to the median home value observed in the city. Wang et al. (1991) uses hedonic regression analysis to test the claim that the presence of rental properties in a neighborhood exerts a negative influence on the value of single-family, owner-occupied residences. Using 1984 to 1986 data from over a thousand home sales in the City of San Antonio, Texas, and controlling for other relevant factors, they find that the addition of another rental property within the immediate eight houses that surround a property on average reduces the selling price of the home by approximately 4 percent.
Usrey (2012) One of the first hedonic regression analysis to capture specifically the influence of VHRs on residential property values, using sales prices and property tax appraisals as dependent variables, is Kim, Leung, and Wagman (2017) . They did this by using both a property's proximity to VHRs as the causal variable of interest, and the causal effect on property values of adopting a city ordinance that restricts the future presence of VHRs. The focus of their analysis was Anna Maria Island, Florida, where in 2007 only one of the three cities on the island had adopted a VHR ordinance. The ordinance required a respective 30 and seven consecutive day minimum stay for residential rentals in low-and high-density residential areas. Kim, Leung, and Wagman (2017) use hedonic regression data from nearly 3,000 arm's length home sales that occurred in all three cities on the island. Their data cover a period that spanned the adoption of the VHR restriction by one city. The hedonic regression analysis relies on the sales price of a home as the dependent variable. They detect the separate influence of the surrounding density of VHRs, the adoption of the restrictive ordinance, and how the two works together to exert an even stronger influence on sales price. Specifically, a 10 percent increase in the ratio of "surrounding VHRs within a tenth of a mile of property to total homes" raises the property's value by 11.7 percent. The ordinance restricting the short-term length of residential rentals lowers a property's value by 20.4 percent if the property is subject to it, and there are no
VHRs within a tenth of a mile of this property. However, the measure of density of surrounding VHRs to total residential units within a tenth of a mile, reduces this negative influence.
Mitigation occurs gradually with distance, but when the ratio of VHR homes to all homes within a tenth of a mile of a home reaches about two-thirds and higher, the effect of the ordinance on sales price changes from negative to positive. Kim, Leung, and Wagman have detected a tipping point at which the sales price of homes in an area with a very high density of VHRs would benefit from restricting the turnover of renters in those VHRs.
Previous examinations of the likely influence of proximity to VHRs on a property's market value is clearly mixed. Lafferty and Frech (1978) find that the greater presence of apartment rentals throughout a city raises the market value of the median value home.
Alternatively, Wang et al. (1991) report that a one-unit increase in the number of rentals within the nearest eight homes lowers the sales price of the home affected by it. Usrey (2012) finds that the varied influences of a 10 percent increase in rental properties within a quarter mile of a home lowers its sales price, while the same increase in rental activity within a quarter to half mile band raises its sales price. Kim, Leung, and Wagman (2017) also detect multiple influences of VHRs specifically on the sales price of neighboring homes. A 10 percent increase in the density of VHRs (VHRs / Total Residential Units) within a tenth of a mile raising a home's sales price, and the expected concurrent finding of restricting the number of VHRs in the community that the home sells in of reducing its sales price. Kim, Leung, and Wagman also find, however, a decrease of the second ordinance-based price reduction effect as the density of VHRs in the community increases.
Local Regulation of VHRs
The search through the previous literature on the influence of VHRs uncovered articles that offer thought-provoking findings regarding community regulations that attempt to curtail their use. 
Regression Model
The theory behind the hedonic regression analysis used here is that: For this analysis, which seeks to identify the independent effects of VHRs on the selling price of a home, relevant attributes include whether the home itself is a VHR, and the number of VHRs located within four radial and non-overlapping mileage bands from the home. 
Figure 1: 2011 City of South Lake Tahoe Vacation Home Rentals within City Boundaries and Census Tracts
The hedonic regression estimation requires the collection of data that accounts for the categories included in Equation (1). The specific data used to represent these categories include:
Structural Characteristics i = f (Bathrooms i , Bedrooms i , House_Square_Feet_Hundred i , Minimum_Remodel_Dummyi, Major_Remodel_Dummy i ) (2), 
, 
.
The data used in this analysis contains 2,956 observations on all single-family home sales that occurred in SLT between 2011 and 2016. Much of this comes from Realtor-generated Multiple Listing Service (MLS) data recorded for each of these home sales. The exceptions being whether the home sold was currently operating as a VHR, and if so, the maximum occupancy on record with the City. This full set of VHR license data for the six years under consideration, as well as the use of ArcGIS, was necessary to determine the number of VHRs within the chosen four radial bands from a home of zero to a tenth mile, tenth to a quarter mile, quarter to a half mile, and half to one mile. 3 In addition, a search of City of SLT building permit records revealed whether a home had undergone a moderate (between $20,000 and $50,000) renovation, or a major renovation (greater than $50,000) since 2001. Finally, the Census Geocoder revealed the location of a home within one of the eight possible Census Tracts in SLT.
4 Table 2 contains complete definitions for each variable in the regression analysis. Table 3 contains the descriptive statistics for each variable. The base, or excluded variable, of how neighborhood location influence the selling price of a home is City's far eastern Census Tract 31600 (the commercial area nearest the Nevada casinos). The base of comparison for how the quarter of the year in which a home sold influenced its price is the first three months of the year.
While the base of comparison for how the year in which home sold affected its selling price is 2011, the first year observed. Note that there is no adjustment of the home's selling price for differences in annual inflation and thus the effects for each calculated year account for that.
Before conducting a hedonic regression analysis of the type desired here, there are a few essential issues to consider: (1) 
Regression Results
The appropriate use of ordinary least squares to determine the statistically-significant influence of explanatory variables on a dependent variable requires an investigation as to whether the standard errors calculated from the regression are heteroscedastic. An initial regression analysis indicated heteroskedasticity, and I explored three possible corrections to deal with it. The first being the STATA calculation of "clustered robust standard errors" using ordinary least squares (OLS) regression analysis and clusters based upon the eight Census Tracts in the City. The second and third corrections were the GEODA use of maximum likelihood estimation (MLE) with either a spatial error, or spatial lag, model that respectively accounts for the possibility that there is a correlation between error terms within a certain proximity, or that the home price affected by the explanatory variable values of homes within a certain proximity. 5 Table 4 displays the regression results from the three different models.
The MLE regressions for both the spatial error and spatial lag models used a distance spatial metric based upon an arc distance of a quarter mile. An arc distance of 0.192 miles was the minimum determined by GEODA such that each property has at least one comparable property. 6 Table 3 The results of the spatial lag model indicate that a one unit increase in the number of occupants for a licensed vacation home rental raises its value by 0.94 percent. Thus, for the mean number of nine occupants licensed to a VHR in this dataset, it sells for about 8.5 (9 x 0.94) percent more than a similar house with no VHR license (zero occupants allowed). Reading down the same column in Table 3 .4, relative to a home with similar characteristics:
• a condominium sold for 14.4 percent less;
• every bathroom adds 6.9 percent more value;
• every 10 percent increase in bedrooms adds 5.1 percent in value;
• every 100 square feet in structure adds 4.2 percent in value;
• every 1,000 square feet in lot size adds .52 percent in value;
• every 10-year increase in years old subtracts 2.7 in value;
• single family properties with multiple units (such as accessory dwelling units) sold for 11.9 percent more;
• relative to Tract 31600 (containing the state line with NV), homes sold for percentage differences across the City based on Census Tract located inhome located in Census Tract 30200 30301 30401 30402 percent difference in sales price -5.9 -18.9 21.1 -19.7;
• relative to year 2011 (the first year observed), homes sold for percentage differences based in the year soldyear home sold 2013 2014 2015 2016 percent difference in sales price 10.7 34.6 39.9 51.0;
• relative to the first quarter of the year, homes that sold in the second, third, or fourth quarters respectively sold for percentage differences of 5.6, 9.4, or 8.1 greater.
Of primary interest to this analysis is the hedonic regression results recorded for the influence of an additional VHR within the four, non-overlapping, radial bands recorded in Table   4 . Interestingly, a VHR within a tenth of a mile of a purchased home added a 0.17 percent increase to its value. For the mean value of about 17 VHRs observed within a tenth of a mile of a sold home in this SLT dataset (see Table 3 ), this indicates about a 2.9 (17 x 0.17) percent increase in value. 7 An additional VHR, between a tenth and quarter mile of a purchased home, also adds to its value in the form of 0.097 percent. For the mean of about 37 VHRs within this band, this translates into about a 3.6 (37 x 0.097) percent increase in sales price.
But beyond the quarter-mile boundary, adding a VHR reduces the sales price of a home.
For the two measured bands of a quarter to half mile, and half mile to one mile, the appropriate regression coefficients in Table 3 .4 indicate respective -0.054 and -0.052 percent decreases in price for each additional VHR. At the respective means of about 98 and 175 VHRs for these two most distant bands, this yield calculated decreases in sales price of about -5.3 (98 x -0.054) and -9.1
(175 x -0.052) percent.
A VHR with an average allowed maximum occupancy of nine sells for about 8.5
percent more than a similar house not licensed to be a vacation home rental. While the presence of the average number of VHRs within a zero to a tenth mile of a home, and a tenth to quarter mile of a home, respectively raise the home's selling price by 2.9 and 3.6 percent. Furthermore, the presence of the average number of VHRs with a quarter to half mile of a home, and a half to one mile of a home, respectively lower the home's selling price by -5.3 and -9.1 percent.
A comparison of these findings to the only found earlier example of hedonic regression analysis by Kim, Leung, and Wagman (2017) , which measured the influence of the density of short-term rentals within a tenth of a mile on a home's price, also detected a positive influence of converting from no short-term rentals within a tenth of a mile from a home, to only short-term rentals within that tenth of a mile, yielding about a 12 percent increase in home value. 7 The regression coefficient of 0.0017 is the decimal percentage change in home price for the addition of another VHR within a tenth of a mile. The standard percentage change is thus 0.17, used in the calculation here.
Vacation Home Rentals and Property Value
This hedonic regression analysis detected both positive and negative influences of vacation home rentals on the sales price of homes in the City of South Lake Tahoe between 2011 and 2016.
During this period, the number of VHRs in the City's boundaries steadily increased by 53 percent, from 1,213 to 1,861. An overall assessment of the impact of VHRs on home sales in the City could include simulating for all home sales, the price increase or decrease that occurred because the home: (1) could have been a VHR (and thus sold for more), (2) could have been located within a half mile of a VHR (and thus sold for more), (3) or could have been between a half mile and one mile of a VHR (and thus sold for less). The results of these calculations are in Table 5 .
The calculated aggregate loss in Table 5 of about -$65 million is about 6 percent of the slightly over one billion dollars in home sales that occurred over the six-year period under consideration. However, if broken down by typical VHR and non-VHR home, the final entries in Table 5 reveal a typical net gain in value of VHR home sales, and a typical net loss in non-VHR home sales. This is due to the positive increase in an existing VHR that occurs because of the allowance to operate as such. This raises the total value of all VHRs' selling prices, more than the net-negative effects of proximity to VHRs. So, in SLT over the period observed, owners of a VHR benefited from the allowance of VHRs in SLT, while non-VHR homeowners did not. the quarter-and half-mile radius had a negative influence on sales prices, the net impact was still positive. However, the elimination of this aggregate increase occurred because of the detected total negative influence of VHRs within one half to one mile of a home. As discussed in the literature review, the effect of a VHR on home value could theoretically differ by distance because the positive externalities on home price of having VHRs nearby are greater in the proximity of less than a quarter mile.
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The positive externalities from the proximity of VHRs on sales prices could be the result of several factors. Since VHR marketing often includes photos intended to showcase the unit, properties tend to be well-maintained, which improves curb appeal and increases property values in a neighborhood. The presence of nearby VHRs also acts as a positive factor by indicating the greater likelihood that a property itself has a higher potential to convert to a profitable VHR.
Alternatively, when the number of VHRs located between a quarter to one mile of a home increase, these positive externalities are less likely to occur. Instead, the possible negative externalities dominate: greater congestion, pollution, disruption of natural habitat, greater crime, greater local service demands without compensating tax revenue, etc. One policy prescription for planners to consider from such a finding is the levy of an additional tax on the rental income earned by the owner of a VHR, that if appropriately used, may mitigate these overall negative externalities on non-VHR homeowners.
In conclusion, this analysis of the influence of the presence of VHRs shows a net negative effect on the aggregate value of home sales over 2011-2016. 
